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Abstract: 

PROBLEM TO BE SOLVED: To provide an optical wave guide device having an optical waveguide 
warranting a high optical propagation characteristic regardless of a kind of a support pedestal and its 
manufacture. SOLUTION: This optical wave guide device is provided with a multilayer wiring substrate 
2, an optical waveguide 1 1, a light receiving element 21, IC chips 25, 35 and a light emitting element 31 
arranged on the multilayer wiring substrate 2. Since the optical waveguide 1 1 is formed on a flat 
transparent substrate, and is transferred onto the multilayer wiring substrate 2, it has an advantage such 
as a less optical propagative loss. At this time, a signal to be transmitted at high speed is high speed 
transmitted as an optical signal, and the signal allowed to be transmitted at a relatively low speed is 
transmitted as an electric signal. Thus, the propagative delay of the signal becoming a problem in the 
case of transmitting only by the electric signal is dissolved, and the danger receiving an effect of an 
electromagnetic noise is reduced. COPYRIGHT: (C)2000,JPO 
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[19*311] §«£. 

*«c. B5iBSt£±Ki3g3nT@#3ttfc:ftj£&SS££ 
[s9*12] BirsagffiKm£WO§i**ffM3ftTi,>* 
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[193*814] ®CC. flifiBS*g±CC, Btfia^^^-s/c 

vsmm&%mwj>u < t fc-#£©ra-ctBm<i^©!g 

■g^rtf 5 /<:«>© jPM8le]S8£<i A feci £"3"*f9* 
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#£. 

HtilB^7fe^*/<:«HgIB^^©ii»tc< £ fc-^£© 
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zmnzm 8 mst<D%M%m&. 

im?m i i ] buibs&w. mmowsmtatmim 

£ -r *i 9*gt 8 1 moxmaxm. so 
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7? KJI££^r«lj£3ftTt>SC££!$gt£-rsg0 
^8IBlS©^tfiKS. 

[19*1 1 3 ] ftrlBIS 15)?5 7 flBtt. fjgBJgSJl 
*St*a-Ct>SC£^m£T5i9*Iil 2 ietfcDftagjg 
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C I9*JI 1 4 ] BNtBS#Htt> ftliHttetStJJi J: Oft* 
C ££#®£^*19*^8gB«c©^«Ji£a. 

C §9*JI 1 5 ] iria&tlJItt. i^^ttttHflgJ: 0 ft i> 
CiMiT5 I9*JS 8 f tf&<Djmigm&. 

[ 1 9*31 1 6 ] m&mtm* s tctegybm^oypts: < 

^8fBtK©3fc«iSE^g. 

tt/U&tfn - 7 1 ^ > y 3 ftfc t>©T$> S C £ £ 

ttst £ -r h tmm 1 6 iBts©3fe«^s<, 
imo& 1 8 ] ifgBS^m®«> is < p b ) *s<kvm 

(Sn) *^fi^£"T*«^cJ:0ft-5C£=&!NFSi£-r 

■519*^1 6iais©3t^ifi^a. 
c i 9 ] m&Tmrmixm i ©jts-ce^t^ 
©e^tf 5fc©-c*i9. Buiesffic^wiasttHiiiB 

IS 1 ©3iS «fc »3 4>/h3 2 ©iierGjUd-^©©!* 

tf^fc©r**c£*^®£-r* m&m 8 1 a«s©^« 

88©^ft< £t> 1-3B. H«IB*«jgSS*HgfBS®£©ra 
tc^aE-r-5^^--9-£L.-c, B>ria*S±iciBtg:3nrt» 
•5c£*i$8![£-r*g9^8faig©^ie$iH 0 
[it^Ji2 1 ] m&ytixmmi, 

BulB3t;^jgSS©^ft< i*»-«W«:»l»3nft:«Mti«c 
<* Otitis ft* £*«:, 

^gp^6©^fi^?rKI*3 1±r B?fB7fe«ig3SF , iK:«At- 
•S^fil, S/c«HglB^^S8rt ; &{aaL.T#/c*<t#?r 

jsi*3-tt-CBirge^iSS8Ji-^m-r*tSfi6©ii>ft < £ *> 
-Htm? s c £ *#a*£ -r*fii^ 8 gais©^^ 
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[19*^2 4] B5sB^@K©S«©»i(*(*«, «X 
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[ 59*91 2 5] m\ (Dlg^^StC £ U X #ig&S§ 
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irie^ 1 ©SStcJ: 9^3tt/ci?uge^&8S£fl!2© 
g«££@#3t>-£XfI£, 

gtrie^ i ©g«£i&S;T 5 c£tc<fc9 Birga^jfiss^fr 
gem 2 ©s^ccis¥-r sn £ c £ £ -r s 

#Sfc«H©&jS;££. io 

[ lit*!! 2 6 ] mm%mm& £ m 2 ©s« £ zmm 3 

tfSXfl*. Jg#^£W>TtT5J:5(cb;fcC££!8® 

£ t amm 2 5 seis®?fe^^s©sjjt^. 
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C©3TJI£Btf<fc5{CU-C. >5? KB£JtcS<MJilJa 
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gBSjl 1 ©«««: <fc 9 3[l#3 nft: B?gB^#?gSS £ fTSBSf 2 
©3«£*J£rr*Xff£. 
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iMB?* hl^yx hA^->4vxi'tlt. BirsB3fe« 
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ffll/Tt,>.5§P#£Jt:frttx-,g i >^UT. wfiBTfe^SS 
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tc* c/cJinxw^wSJnixtCct o 7:^*^5X11 1 z& 

tsCtZftrnt? •5.18*314 2fBS8©^ig^a©SJj» 

BtlB^ 1 ©SS^Blf^ftSr^Sr-rSXSi. 
buIB^ 1 ©S«©B!jiBW»r{C«fc O^fiSSnfcSffi^We 
HifiB^^gSSW^SR^^M £ -T 5XS <t *St? C 
£ £*JS* <t r 5 18*il 4 2 IBiS©5^S?6Ka©a{jg^ 
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x > mm 3 *rfc M f BIS l OlS £ 8yI2m 2 <DSffi £ ©HI 
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®£#8£-<r £ J: ^(fCOtcC t * W«i ^ S»«3I4 2 IB 

[«*3H 5 9 ] m&mtm** tM&ytmwMj: < 

i<b-^fcJ:0'ByiB^SlHlK«, bT* 

sxsfecfccmiEaiaiHBS^flj-r^xeccfc^r, iw 

7 s -/ > Office J: 0 mFfBIH 2 ©S«teH»r £ <fc 5 Cc 0 tc 
[ffWOI 6 0 ] «[B«»t*fctt«»Wa < 

xecc*ji>r, B9iB56««iS*. swBftjt*** fc»a 
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[0002] 

IBMStifflS. ISDN (Integrated Services Digital 
Network ) tt£K»l)6n«*ll(mi(. *5^tt^ 
-yt;l/3>fc^-^ (Personal Computer ; PC) & 

20 AV (Audiovisual ) MtfTV^'WtS tl/cC <b^C 

*^ h^^S?), LAN (Local Area Network) WAN 
(Wide Area Network ) £ l^o fcfBfRiifl* y h7-^ 

^6, ^rt-cpc^^tc^msa D D a ^Av^s 

«7h7*-^«l, mSlElJB, CATV (Cable 
Television^) S I ^^Comnunitv Antenna Television) v 

[0 00 3 ] ccdJ: ^ <c««eJi*SK:J: otSM-+ 

£*&&< f c^vm>*)?z>tcibt f az, mztt. iom-i 

Gb p s8ffi<DWffi&aBtft^asti5. 3ta« * fe^ 

CC 4 1 0 km-1 0 0 km*M*.Z\,>t>ti>zngl3m& 

40 • £iSfi&ffi#E<#&OTl>*. 

[0 004] «SW©#- KB**l»»#- 

h ztwmcomm&m-f 6 n 0 ^(*^tc«, 5fe 
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wmBr>mmtc ^otu^ci mcD&vmtf <e> n * . 

[0 00 5 ] — # % I C (Integrated Circuit ; ^IBIel 
88) -$>L S I (Large Scale Integration ; JM&Mffl 
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^'J^Or £-feX[pJ&8-^v;l/?-MPU (Microprocessor 
Unit ) «fiRO«iffiKaa:<ir«:*jiirtt % ¥3W*SSB© 20 

* wmm&tt t$>*>^ izmE^itcDmR t ft *> t % 

EMI (Electromagnetic Interference) /EMC (El 
ectromagnetic Compatibility ) ft i'O^IEBFPi^ 

[000 61-cCt, E»S«±©^Wf*^ v ^Ifflft £ 30 
ISBtOCR (C : ffifiKD&fmm. R : E»©JSiS> B$ 

ift^> 0 se^r, Tfeiim • e^oisft tt^^w^iift • 
[0007] #mm - BM<omm^^mmm • <sas 

MSWC^, 50 
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ftoTl^o 
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(»cm«) CCft-Si, aXh^Ot^ H^tt^C 

[0012] cemHtamrftftjMc. «flnsA*« 

tSnJ^ftWJ50K3BSK±CC^«K^^T-5»C <b*$^ 
i6^. iCW CCT)J:^ftJlJSXfitCcfcOSf¥S 

n/t^iKonKfti^Kssnrfco. pgaav^*^. 

[0013] MCC, EiSSffi±tC3^liffiB*^fiR-rSti 

^cc«. hx9^>y^i5t^ft<b*^f imtc. m 



u 

mm tux mtxa cc & wsmmm^ m t^cia 

[0014] *«W«^-5Wffl.«CC«*r ftStifct 

[0015] *#MI!<DSI2G>BWtt, *W«l»3WSfflBCC 
* & c £ K: $> 

[0016] a*:, *«9B©»3©aw«, m^wi&gi 
ureter fiaMt#a>wwK^-fXtt*rti±s 

•?2>C±<,C<tbZ> 0 20 
[0017] 

[0018] ^»WecJ:2^ffiSKc»Hfi^£«. % 

m i ©s«*c <fc o $ n /cT^siSK <t m 2 ©sts £ * 

*S»!S£Sfl 2 ©«R«c«afr 4X«<t *dtr fc©r* 30 
[0019] *«W«C J:S*3»ttSSar«, WJJBfcJIS 

[0020] *«iu«c <fcs**ift*6ia©«JSSffir«, 

9 1 <DS«*$ttSft& LT»«3ftfl^«B«fc*2 

£ «c J: 0 %«»88*sai 2 <DS«(c«¥ $ n £ . 
[002 1] 

mm<omm<DBm) «r, *»98©nsfi©»«tco^ 40 

[002 2 ] (»lC0ga6©»«) *r, HI «r#flHt/ 

[ 0 0 2 3 ] 0 l B\ ^ft0^JSfcffi&7fc«tt£B 1 
H12^g«2<b. MEHXC2<cffilMI6«^0T« 

r no cct* A,r?j«aK8« 2 ±kh£e £ ti yt«HR^ 2 

1 , ICf 7^25, 3 5*J<t^S^3Um 50 
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fc, ICf^2 5. 3 53^, rjnaaiSj © 

[0024] &mwmfo 2 w t ssomsiias! 3 #*& 

^3«, ICf ^25, 3 5, ^JR^-2 1 *5<fcC/^ 

1 cc«**«»-r*«tt*wr4i««:. 1 c 

?^25, 3 5iS3BR J ?-2 lfccfctfj£7c^3 1 <h 

«$US&3K> *JBiBaa«2±6C«j6»T-2 
1, «**T-3 1*5*^1 C^-^^2 5, 3 5^Rf 

f^21, M^3 1^a'ICf^2 5, 3 5K 

=»> ba-)mm^*m&Tzit#><Dtt 

tl«dtr I C**:72 5, 3 5&33fcXT-2 lfccfctf* 

[0 02 5] ^H12^SS2 i Lttt. WAI* tttttt 
4^T;U5 7" (A 1 2 O a ) % i&W&J&tf^X-k? * 

^ v ^7^t7S^, r;i/^^At-fh7-f F (a 

IN), Av-f FftfOj|lttfl*6Wt7 5 vi'J 
4^i'©^7Xx^+i/»6^S^7Xx^+^ 

HI, PPE (polypheny! ether) AMI* 7x^-« 

> (MM) ) a^©w»w«*fflt»fe*»E«aifi 
[0026] ssn6«, ««issi it^mmmmm 

2±<DWllCfttELX*s*) % mx-tt, ^/7XX^« 

tl^, $/c v ^©J¥3« v 0 AimaSrc* 

4o CC0SSH6«, HiSKl li^i2«S«2<fc 

[0 02 7] MWl 1 3715 4i. 

3rB5 4*HO«fc^CCUrjBJiR3nfc±»^^9 FIB 
5 3*5cfcC/TSP^^ ^ FH5 5 iCCcfc D«JiR3ttTl> 

m<ommtu^mmn (ccm ^45* > r 
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5 &<$$4®1 1 a. 1 1 bHUtl^o frfc, 
1©£BE««2 

ccr, ±»*^* KB 5 3 r»i© 
*5 * KB J SttWc, Ta5^7 ? KB 5 5*s*« 
W<D mzwzv KBJ ©-W*«{c^n^nMSl 
Tl>£. S ft:, «$1331 la. 1 1 bi)K #R9J<D rft 

[0 0 2 8 3 m$m 1 1 a. 1 1 bits iil/a^ 10 
*BE«Sfi2 0affiih/j:-rnfl3& J «S4 5* T&D, * 
«g*g 1 1 6 ^B12i^g« 2 <D£® £ m$£t £ 

j^si*r^BK«a«2©ifficcits-r**fiicc»ui 

[0 02 9] ±95^7 v KB5 3 *J J: aHF8l$ * ^ * KB 
5 5tt, «?L«ffl»f*^ 1 . 5 2fiSc0trx^xy-;l/ 

0 /zmT£>£ 0 ^fti, ±3J* 20 

=7 v KB 5 3 *$ <fcOHF»* 5 ? KB 5 5 ©«JS*m<fc 0 
fcffl«*<D*#fttttsK W*.«B*MW1. 5 4IIE© 
x**t/«JB«cJ:0«a8tirc>S. 3TB5 4(Dil$ 
tt«iH2 0amt»O l 8tt«A«6 0tfmT*S. 
ftfc. ±9^7 7Fi5 3 v 3TB5 4*sJ:crFW^^ 
*FB5 5tt. 3TB5 4©BJr**J±aB^^y KB 5 
3*$J:crF8B*^v KB5 5(DIfr$<fcO b*&<r>£(r> 

5 h\ h (PMMA : Ftolyme 

thyl Methacrylate ) tt£4>r * U 'MMR* #'Jl^U 30 

[0 03 0 ] SJBIHP2 1 tt % «OAIW(CjfGWai 1 
*§IS«2 tcJBjflE 3nft:fli«i23»3 KBtfrr £ k©r& 

mi 1 a<fc«rtir*ttB«C, ^Bi2^SK2CDiM<i:i[ 
[0 03 1 ] jSSJHR^ 3 1 tt, ^BffifiSS1£2©fIf«2 40 

(■Mill i btc»ormi*-r&t>©r*o, *<o-wt 

LXte§£yt#4*- K (LED ; Light Emitting Diod 

«sss i i (ommm 1 i b ±*tfat-£{&git, &be» 

[003 2] ICf ^2 5, 3 5(C«. 
^BIS^SS2 CDm^l2^3 ^roi CTBBWWftStl 50 
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aft:, C©IC?^25, 3 5lt Sit*?- 2 1 

SftTteO, §^^2 14dJ:CfjWKSR^3 1 i©Bt? 
^Mfi-^Og^^tf 5 Mtt£ W Is? l> *. 
[0 0 3 3 ] giftST-2 1, «jfc3R-T-3 l^ICf 
7«5, 3 5<ctt, mt;M&'*? K (Hmtt-r) # 

^^6nn^ 0 c*i6©a«^^K«. w*. 

am (Pb) *5<£tf$i (Sn) **flE»<kr*«^ 
(Pb-SnliU*) <fc9&SS&R©'<>:/ B 

PtSltW. -Tfc*>*>, jtJHS-T-2 1. »«3R^3 
1*5^10^^25, 35«, *3KKB 1 1 *MCC 

^•CKSSn^i^CC, ^>^BPCC<fcor^BE« 

g«2±Ql^i^3<hmMl^C&MSftTl>5 e CO 

l/TOS. ^^BPiltlt £ (Au) <fcO 

«ca#-^<>^ (cu) 

[0 034] C©*»»*6B 1 Off ffl«COl*T» 

[0 03 5 ] CO^iffigg 1 -Ctt % W^tf^BESS 
«2<Dfliaia»3^6fltt&sn^«*ccJ:r>r, s#* 
T-2K ^f3 1WC;iCf^25 ! 3 5#«& 

^^t-3 i*c««fi#3wai*snsi, »br^3 i 
wwt^o w^n/c^m^*, mmhi i btcA« 

U 1 btg»lt«3Mf»l lrt*cWA«**i 

^o©*3, coMftt, j&MSKi lrtifiSR 
U 1 a -CSS* Or 536*^-2 1 OAWMCC A 

r, I C^«^^3 5 £ I C**:/2 5 i©WC36fi#3W 
^ilS^^nSo aft:, iSa3>Kn-;b«#tt^©Jt 

^12^3 cc^^r^mfi^oaae^^n^o cct, 
cc. mm.m^<D&Mm&tf*&w<D r^2oiiSj o- 

[0 0 3 6 ] CW^ K4^CE>»)BCcA«jeW^K 
ICf^2 5, 3 5, S3BRT-2 l*$J:Cf«36 
SRT-3 l^I*(D«mO'ICf^3 5^1 

^BE»a«2©«»lBa3Cca:ortf^C 
£1fi-C&> ICf ^35iICf ^25t(D^til 

iitc^-r^^fi^ti, ^t^^3 i t ytmm&i 1 

r^^ 0 <fcot, ««Ett3©CR«F5@R«:<fc5fi#© 

jBii©WH*Wffliraci*sr**. a/c maiJiit^ 
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[0037] g/c, ^^v&i&tcmzftm&mm.-c 

tt, 3 5, &ycf&T2 1 

-T-3 1«, &B£»g£2±CC. JteSiftBl 

I Cf ^7*2 5, 3 5, §#3*^2 1 £tfJffc*S 

fc, %mm&l ltC<fcoX, IC^-^25, 35, S 
3fcg|^2 1 teJ:CX»j6*^ 3 1 <tm^iag3 £<Di£itl£ 

[0 03 8] 3tfc % 02*000 1 2£#J&l>T, #31 

•r»»H-C*-5. H5CC*Jl*r, (A) «— iJjSXS* 
^-T#«I{ir*0, (B) W (A) ©XB-XB«KC» 

« % ^ti-en—isBfixe^g-rwrffiH-c**. is, i 20 
Qtectcwa 1 1 tc*jo*r, (a) tt**ve*i--aijaxg 

£-SP$£»T L/T «T»«HT & 9 . ( B ) « ( A ) ©VI 
nB-VIIlBB (19 8) , IXB -LXB$£ (H9), *yj: 
£>'XlB-XlB*§t (§11) CC»^fcKffif»jS***i*ti 

[0 0 3 9] St*, 02te^LfcJ:5*t\ ffl;U*E3S# 

wj: < jgja-r s»» (3K««tfe»f*) cfc 0 & ^>¥iatt&c 

Sn/cgB^lS 5 1^IU C OjgQJJSS 5 1 ±CC , 30 
^^77X7CVD (Chemical Vapor Deposition ) 

i«WS 5 0 0 nm©r«fkt/'J 3>(S i O, ) <fc 5 

awe. »ffi#8IH5 2±«: k m^f>3-hS 
«C*0«*«X5|«*^««I*2 0 MmeKOffSCCJ&S 

tf. WittfJBJrWl. 5 2r**±«*?9 FB5 3 

[0040]^ H3CC7fiOft:J:5ec % ±^79F 
»5 3±«c, «it«±»^^^ FB5 3<DJ&l8fimtW\ 
m<DjmiC£*) % ±33* ^ 9 FB 5 3 OtitJ&tm «fc 0 6 
B*r*4>ff<r>tttt (Wittfxtf+i'WB) *fflt»r % M 
AtfBJr** 1 . 54t*l »S3 0MmHgr&& 

nrii5 4' «aaw*. 

[0 04 1 ] ^C«C, EKCCjSUfccfcSCC, jffigOrC*- 
>©7 * h Ut?X (H^T) CCD-7 * 50 
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t xcbb u /cas© 3 r ia 5 4 i & * . 

[0042] H5*CiSLfcJ:5K: t «^.«, 

2«5 l<D±MCt\ ±6B*7? FB5 34»ME#&&n 
«©#ffiCC<fc*K 19^7-; F«5 3tH— 
lvCffS#2 0 Mmia0T»^7 7 K15 5^Mt 

[0043] fr*5, ±Si2vv FB5 3, 3T»54*J 
<tCTFSB^^v F»5 5tt, **16©*T*JB±JC3IHIB 
ffctt«B*B*Lfc©%, C©#SWfctt»BK»OT# 
BWWoT«B*Wfc3tt4C&fcJ:9»^SJ:3 

[0 044] B6Cc5*LfcJ:5K:. T3$£7? F 
»5 5±{C k mtt»3»+wmgfl[©7 * h h 

©B^ffifcJcO^iftfflafcftOTy* r Ui>* h^5 
6*0fffiO^ # ^->tCj!niXl/3ffc©^. C<D^#->X> 

MB5 6<Dx^2^|J»3&J«ttLr, (S6COE 

[0 04 5 ] ^CCc, H7tc^uyfc<fc^tc. 7*hl/^ 
hi56^v^^iU % WiltfRIEiSMS^ttE 
CR (Electro Cyclotron Resonance ; M^+tJ h 

y«:fT9. cntcj:0, KDMfflaJW:, y* 

aW««5 lCOSffit^cr^ft^Bl 3 5' r$>^J:^ 
ftttMBil 1 a, 1 1 b^fiE3n&. *<D<D%, V * 

[0046] ^ec, [38«:^u/c<fc^tc % w*Jti&WEl 
i>fi2tEfl, C©^»BBaHR2±OBfas©«« 

mszvmatmim* 9 &«*3 1 0 n mugcDSS 

[0 04 7] ^CCC, fl9iC^U/cJ:^tc, 7t*»J8l 1 

«m^^6«m6aWAdnrc>«MBiniR2 

©*^«5S1 1 i*B13SS«2<b^f&tS#ft:tfc« 

L^rM^-r^o cnccj:*). SS^6 ^>*^{b 
tt«B3WWbb* »BEBS«2«3l»KftBl 1 ©^rM 

iR^>^ (HH; g8 (436nm) it*) *Bl>ft« 
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^tctt, 1 OmW/cm 2 CDffi^r5^tf 5. 
[OO48]01Oit *H»©».«tC*jl»rnr»5 
4, ±3$*^* KH5 Sfc^tfTSl^^ Ffg5 5£U 
TJJH>/cxtf*M§JJIi <J¥S 1 mm) cD^S^^-r 

tt«*Oififi (#(4; nm) SrmOTt**. @1 0*»6 
5 fc. CCDXtf+MIJJIitt, 3 5 0nm*IB[ 

!i^^S^57feSMtttl}«I-C^>S e JbfBU/cJ: 

S^Sfi5 l*$J:tf3«#»B5 2«\ SBWftfr io 

e^iawtc^T+^ttaMttiwr*. Sot, 

1 , Sti&MBJB 5 2 *> <fcaf3B»«gS 1 1 £S£iiUT*g3» 
JB6*r+*Hc86iU 

[0049] %«ffi!8 1 1 tC^JBieiSSS2*i@ 
#SftTl>S«3»"t\ 1 <b^Hie3®S«2<!: 

Mit(««C»7?{bMR (HF) jg«L £fcte^ffi:7 
Wfc*JR (BHF ; Buffered HF) »««:»*-. 

HI lCcifiLfcJ:3«c, 1 <t3K»« 20 

ft, S£^fl» 5 2 ±cDSH^g« 5 1 tfin&mn 1 1 * 

^■dti^ttm (>;7 h*7) i&o, *^«bi i 

lME93ti)lhfflElttfi2MK:j:om, ft?* 

[005 0] ^COC, HI 2CC7nbyt<fc^CC, 3**^-2 
1 . mt&ffS 1*?J:0*I C*v?2 5, 3 5<D0^U 

&«#SB€:S*3R : F-2 1 „ 16**^3 l*5<fctfIC** 
^25, 3 5(0M^9 F«C**vWiffi»U 

e>«H£ ? I *iw <fc 9 tc u r »«» <h tm t <om zwm 

U ^OT'BPWrS. *©©^ «63R?2 1. 
3 lfccfctfl C*?72 5. 3 

^BPi ^Jii2*§l3« 2 (CRW 6 ftfc'O :/ B P Cc*ffr 
T^mffi (ENO ^tU^ttttmStf, f&fcJ: 40 

7P-£fToTfc<n>o S*3R J 3 L 2 1, ^^T- 

3 1 teJz C^I Cf ^7*2 5, 3 5(DffeK, Mita^?^ 

[005 1 ] S»(C, H^ttl/ttlr^, 5?3£L/c^fc3S 
■7-2 1, »#3R^-3 1*5J:0*I Cf-^2 5, 3 5£^ 50 
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1, S*»^3 1fcJ:c;iCf^2 5 ( 3 5^±t 
Cftte<£9, a*** 2 1 . &#IR^3 l*$<fctf I 
3 5^«MB»3&(DS»imitt30S|Q± 

[0 052] CCD J: 9 CC2fs^ajfi<D^3IStc^536^a»S 

Sfi5 i±cc7aHBaLfca>«. ^Hi3BS«2«:K^ 

[0053]$^ *j«t©0.«(c 
«2 iorirb^wffi^^ ho-fe^ ^ * z&m&mmfo^ 

^■;>hS8Sfi^U, C©£Jli3BlS«2±CC, 
ICf 7^25, 3 5, ^«^2 1fcJ:l>m^3 
l^i'CDaJD^H^T^cfc^tCU/cCDr, $i5p a n^BCC 

[0 0 5 4] *i8»<D»«ec<fcn«, 3t*«Bi 

1 *»«-r ^si^n-fexi ^jiia^ss 2 tjgjssr e 

3fe^Ml 1*. MBiam2<ctiVr«J:9tci,ft: 

*ftJB^^<ofS©JB«<DS^tcfB#tc5fe«ifiS8i l* 
(ccm ^®ie^s«2> ©«« 

[0 05 5 ] *gS»©JB»©cfc 9fC jHM3«»fi 

cc, ^tttsi loKanmc <»ec % $i) 
-rsu^iw^ectt, ftzsami i«c»r*ic^^^2 

5. 3 5, ««*T-2 lfc^O'^7^^-3 l<D{4M^t> 

[0 056] tt*, 3BS»o«fflr«, 3fe^SftK 1 1 ^ 
7'2 5, 3 5 k MKX-72 l^J:CJ9jfaR-?3 

r*<t9«cun:^ ±2iL/c<t^tc, ^B$cc»;^n- 

LT, jKVttB 1UIC^^25, 35, ffcffJRT- 

2 lfeJ:^S3fc*^3 1 t*mW?Z>£5< f cm$kLX<b 
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2 5. 3 5, 2 1 4s<fctf^7fcS^?*3 1 <b^K 

[0 0 5 7 ] <&2<D30fc<MftB) *H8fi©^S«. * 

JJBWi©**©JB«iiai«r*&. JKT. Hi ft 
l*OH5*5j:OTai 3ft^LH2 0*#JRlLr % *Hifc 

3ftouH2 0B l -en-en, s«jgxg*-waaRL/ 

[0 05 8 ] 2MB»OJBfflCca^»Jg^ffirtt, £-r> 

i*XMr«. 

[0 0 5 9 ] 0 1 3 tc^;0/t<fc Mt, *^Sg 1 

l±tt v {KRtf^XvCVD (Chemical Vapor Depos 20 
ition ) ffi, ^CVDfe *3fttt*CVDffi*©^ffi«: 
<£9, m«*35 0 Onm©— Mib^y^V (S i O 
, ) <£9ft£iHJ8iJ19 1 C(DfHJSU19 1 

cc, mnmfos i©asffi± 1 35- 

J:5fc«£Hil la, lib (ccm HavST) £ 

*aw*. 

[0 0 6 0 ] *6C, 0 1 4CC^O/c<fc5CC, 0JiLtf % 0 30 

si^iff&txwR (o) ^7X?»/c^7X7i7 

*»X*fT ^C<btcj:0, MBB9 1. XiiOSl 1*5 
<i:t>*Sffi^^i5 2^il^Wic^*-r^o CCW 36 
lOTKfttb^ ±ff*5?FB5 3£S 

fi9M5 2^ojii) ecM**r«»cBSTs i 4» 

3&&3&1 l*$J:^<30±«c»fiSSn/c»«i»9 i«. s 

i^«Ho/ciaa©3ft*ifiKi i' fc<fcc/*j«W9 l- 

snytm«ft^*->r*-5»^cc« % #A%sisVt*E 
(cj: 0 & J: S cc OtWK 

[0 0 6 1 ] 'X&s 0 1 5CC5*bfcJ:5K:, S^g«5 
1. XHttBl l*£tf»M»9 1 4>BBJffl£ttK:. W 
^au»ffi**c»ttx^vdfffi«cj:0, 1 0 

0nm©^A (C r) J: 9&SB#K9 2 «BfltT 50 
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ttfttm-c*n«^oA«5t©tt»*fflc»r«>j:c> 0 a 

ftfttCK. y;l/*-^A-*>£>*;U (Ta) 
[0 06 2 ] 3tfc % H 1 6CC^U/c<fc^tc, * 

r **»»*-r4ciecj:o, mbm 9 1 ' isit 
(?*t>*>. ft«mi \±<d) mfcm9 2*mtR 

[0 06 3] *(C, HI 7CC^L//c<fc^Wl, ^USe^S 
«2«B«U CO^JlSe!©SS2±CD^fMCD®^W:. 

^<o*sg{fctt«8i<fc o^ji3io/z mm&<Dmmm e 

[0 0 6 4] »CCC. HI 8KinUfccfc5K:, Wt«* JB 

i©^»ojB«©H9cc^ofexsiBi«K:LT, ytm 

WB11' tf^SSnfcaSWSSS 1 Sr^iftKIEStt 
T. ^JBE«ai«2**Wmi 1' tcBE#Ufc©fc. 
SfES«5 10«30»6^JIEfRS«2a>«meciQ^r3K 

Bl 1' cDfflrJffi*5j:^®^SS5 1 cD^jSIB«SS2 i 

©»isjffio^%©*»mi i' *«jesE$nr(r^i>« 
M^n/t^u*, *»mi i' 3&s»iastit:^5« 

tc*5l>r«iS*B9 2CC<fc»)j8»fSn, S#^6^r§rj 
5iL&l>o ^Ofe^, Jg#J16cD^^, 3fc3»mi 1' 
©TTO«*A©***«fbU *<D«S©iWBtt5HMfc 
cD**iftS. fir, c©w^bo^:8»»6«:«fc»), 
*nEiKSffi2 t»K«m 1 1 ' ^@#$n^» 0 

[0 06 5] »CtC, HI 9CC^L//cJ:^fiC, &SH6CD 
^^(D v jg*B9 2{Ccfc0 36L*5H8W3nrtc*iB{bO 

[0 06 6] ^CC, H2 OCCmOfcJc^tC, K 

®9 2^*»uyt©^, 1 <DS8»OJK«<DH 1 

1 JcSUfcII©JFftiHao*ttt«»IH 5 2^: 
*WB*-r-SCiCc<fc0, t^SBI 1' €:^@KiHS 

«2«ng*-r*. aroiitt, mi<omm<oBmtm 

[0 06 7 ] co<fc 5 «c*|Kfi©jBSB-c», ^aMms 

«5 i(D±«c. sc»tc»disn^«»<z«6*mi r 

*JBfiW*i««:, B%R9 2«rffl^r»Biett«R2 
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cotsmm 6 (DfrzmiRmicwitz -eft £ >? k otc<ov, 
fk<D'J>*i,m&<Dytmm&\ i' tiets:irftc<!:#r# 

ft. 

[0 06 8] £/c, CCW ¥®JfctftWtt<Dffl»CD 
*2?##Sl 1' ZBf£?Zm&lC-o^XWlWUtc&, * 

l£3n/cft;E<D^®^tt L33#, U^tfcfcft 

W*RMtKfc<!:) <D3fc*g?£Kl 1' ^^ieSSS2tc 
fK^TftC<h#Tt, m^JHe^g®2<D^®&^S 

[0 06 9 ] (m3<omm<Dmm) *¥m<om3<DmM 

ig^ffitt, ^iSKl la, 11 b« 

:^#ii&ft <£*i&^ ! (Dmmm^tmmx 

&ft„ «T\ I2K«c^l^2 3^#lltP^ 0 

ft**, ctihcomicte^x. m i <omM<DBi&±m— <d 
ffif&mmwm-ow^ztfi,. ccr«^<Di¥*fflfti& 

[oo70] &nmmm<Dm®m<Dmf&-ftmTte. s 

©5 2£/M,T±35^* KJI5 3 V r^r H 5 4 
TSU^^ KJI5 5:fr>6&ft7fc*gi£S§l l£7B/i£-r£„ 30 
5WC, TSB*^ -j FJI5 5±cc, m^r^^^^Act 

IS6 0±&C7* h U^* hM5 6£^l£L/cCD*3, 7* 

h u^x hiss eccwsoBJtefe^^Wffls^Jfior 
h u^x hjgs 6*mtf#^*iK^aK«±©*Bfir 

[0 0 7 1 ] ^2 2iC7^0/c<fc^tC > 7* hus; 

* HJS5 6^-7^^<i:Ut^ll6 0^x^>yL/ 40 

[0 072] m2 2&t^U/t<fc^c, ^JK6 0 

"Tft, CCD it, #zS«381 l©«S»<fcfcftttJ»rffi# % 

#S&*S i i (*>**;&ifij (*e»^rrfii) *c*tuTB§4 5 

• CC«*40fc«»ffil la, 1 1 b<h&ft<fc5tC-rft. 
*h6»©mt m®Jtt4>^£Ml-Cftft. 

[0 07 3 ] co<fc ^6c*SB»©JBfl8«:«fctitf. 50 
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SSI 1 (OffiflKOmm 1 la. 11 bflWBJfc*. U-lf 

*LB^^ofts^e>MS^Lr^isasi i*«kt 
$ ftjnuc mar ft c <t #r « ft . 

[0 07 4] (»4©jUS<WBJB) *«W©*4©S5iS 
fe©±HI«r*ft. *3ISfi(DjBffi{c«-S)*»«SSS<z>« 

jwrffiw, %Mm&\ icommi u, n b<o&m 

#&ftl|lttftjA«fc» t f6W»l<OHJficr)^ffi<t|5l«'r 
&ft e feTF, B2 4&t>LI82 7£#J8l(yT»girft. 
fc*>\ Cft6<DBK;te(,>T, 31 1 ©5£KSOJg»iHI— CD 

^*«B8Tfto 

[ 0 0 7 5 ] 44at0JHBrt2. SET, i2 4^l/c 

4K5 l±&cg«#g|Jl5 2ZBj&is t C(D±cc±35^^ 
7KI5 3, arJB5 4*j<fccrF»^5'v KH5 53^6 

ttftxwiRKi it wan- ft. 

[0 07 6 ] ^CC, H2 5«:^OfeJ:^0C, 5fcSITb 
CC*f0ri84 5' {C«» , Tft2'0(DfflW»3t*«ffiTa* 
#fftfc- h?-^T*»iU C<Ot-h^-JUT* 
l*«*rft±«^^v FJB5 3. 3715 
4*5<tO'TSP^^ v KM5 5£*tiirftttnXtt4>;tf7 

^K«wKeu:©aKK:ani»"rft. M^ti/c 

^KfiRl lftSBB-Tft. «4Wr*ti«, ^HEIBSfi 
2(D*ffitcSo^ifi]Cct- h^-;l/Tt»JBi3l±ftJ: 

[0 07 7 ] *CC, M2 St<C7riLtc£'}< f C, b-h % >- 

^ jKffftisi i<os^rajcc»urii84 5- tc^4U 

/cM^4ffil 1 a. 1 1 b&ttft. Daa5H(Dj^StC 

JKS!^CCJ:0X^A (Unxi) K^ss-rs. CCD 

>F«87 l©W*H«:»b#», «<iF®Tft 0 ccd 
W^tCctor, 02 7CC?nb/Cct^W:, GaaJHCD^fflcD 

3ia»«Ki KDmmi 1 a, i i b#s&STft. -eti 

KBOIStt, Sl<DHife<D0fi8<bI^«-C*ft o 
[007 8] CCD<fc ^ CC2jc||teO^SItCj:n«, 
5§llCD^I4®lla. 1 1 btfc- h^-;^T<D*4ffi 

flllla, 1 1 b*t- h^-^TCDMDTa&RI— 
OfllMAKlcStt-rftC&aVrft. flffll 1 a. 1 1 
b cDfBS £ ft c <h #r » ft . 

[oo7 9] (ms<o$m<mt&) xmHomsonm 
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&i?m** jmm& 1 1 (omm 1 1 a . 1 1 b mm 
#i£#ftft . Aim i ojOKHinte pfwr 

«T, 02 8fc^Ui23O£#MUTg#!BT£. 

[0 0 8 0 ] *"*\ 8&C^U/c 10 

<£5Cc, »l©SB»OJB«<tRia©^n-b^T % Mitt 
«5 l±K£fi&Na5 2£Ji$jgKU C©±CC±ffl*^ 
?FB5 3. 3715 44tf<fctfTSB*^v KB 5 5^6 

[0 08 1 ] B2 9tC7SLfcJ:5fc:, TftSiSSgl 

attrfll) K*tUT4 5° <D^S-CW9tT€> <S2 9<DF 

[oo8 2]», i3o^i/a^^ wsn/c 20 

*P!SR5 > KS«8 1CC**0T45* COft 

£8 i©wBffltc»ttsi±wBr*, ctttcj^T, % 

WtBOSk 1 1 C>H8Sfc#»888 1 1 <Dg&fifalC*tLX 
45° r«»-TS«*4ffil 1 a**J«TSC£#r» 

So 

[0 08 3 ] c©<fc ^Cc*H86©»ffl«:j:n«, 
SSI 1CD<1£4M1 1 a «r«*SWCCWBrS<fc ^CCUri* 

[0 0 8 4 ] (»6COHifiO0ffl) *»«CD»6©j|Jfc • 

-rskorfc*. S3 n* % *n»©*S8tc«*3ia»iK 

*©»W**fl8T*. 40 
[0 0 8 5 ] C©3fe««J6S«. ^BISI&S«2 («it 
Btf^Xi^^lBHffi) <fc, ^B15Slg«2_h 

m§zycM<Di<-'*f#j*- k i o ix&vi c*?zf\ 

0 2 £ , &B£ia££ 2 CCffl«>&**i*:S#SW- 1 0 3 

&mmmM&2±<o&ftm* 1 o 3 i»wr*ttB 

CcElft3n/c-S*7T^^2 0 1 ifcditTHS. * 

ft. &mmm&m2±t<az, u— try-/*- fi 010 
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r&s (B«tf) . 

[008 6] 5fc«&tB 1 1 m 1 ©IS»©JB»<D*ffi 
fcCJ:0^JBKBS«2±(cSE^$n, «ttl*6tt4/<9 
Sx^-j/H>B**fa^«»JB6«cj:*>r % £B£ttS 
S2tc@#$nrc>s 0 *2SS?S8i 1<D— «6c«, g>m 

<hLt®^^4Il 1 a#JMK3«TCl>«. 
SI ltt. <£S4®1 1 a 1 0 

[0 08 7 ] — y 4**2 0 1 «\ rt»CCJBflEStl 
/c7r^:37B2 0 2£, 7 7^^3712 0 2®^ 
JB«C«S8tiA:7T -f^^^v KB 2 0 3 £*>6«SR3 

-^ffitfS**^ 1 0 3^6W5e©BB«^WBIBI"r 
SJ:^^^ntC^ 0 7r ^<37I2 0 2 ©fig 

M£4ffil 1 a©^*$iCl:^t+^*<ftot 

[008 8] C©*»«[8lrtt, U— !fy-f*-Fl 

ti. *«89gi l^eteur, flmiii 1 a-rs^ur 
A3ns e £tc —i&y£yT4'*2oifrhmjiztiz 

AS*36Li.«, lOHflffil 1 a 

v%tiz>ycmitt}-r&x$>*) , xmytL^co^t/o^t 

0 3(D^SP1 0 3 a$C&]R£ft£<Dr, J» 

[0 08 9] CO J: 9 «c*SSSfi©^««: J:ti«, — X* 
7r^2 0 1 £, ^TcJU^F-l 0 3-*>U— !f^-f K 
1 0 1 <kO|ffl©i2IB©eStt3WA*<«cO, i^XF 

[0 0 9 0 ] fe*±, ^ < O3&>©JIS6<0JIBS8* 

lfc©»«rtt. ««»6©±«c*z»iftl»l icdtsu^^ 
^ KB 5 5*»«s-&fcflWE£ L/c*s, fiaf»6*T9B 

TSi5^^v KB5 57^S#B6^*taro^*Sc£ 
T5Cd:#T«rS. *3fc, ±ffl^^y FJB5 
fc, ^Bge^S«2tC^«2fi3Sl l*K9-r*IB«C, S 

A«r^^9 KB<bbrfijffl-rs<fc9w:br, ±gp^^»^ 
KB5 3^ScO^C^««£-rSC£fcpJfiB-C*So C 

[oo9ii$/c, ±gg» i (ommoimx^ mmm 
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EPJgiJfttc <fc 0 x^+«5i^J7 * 'J ;MtMtfc<5f<D 
«kWbtt»B»>6*«S»IB6*«J«U. »WS«5 1 
±©*»«» 1 1 tC^JHe^SK 2 $ tf/cttffl 

[0 0 9 2] ±K38*©*»Ctt, g«#gtJi5 

*i/*^-ttk:iR*flWr^»WB5 2*jBB!?U S 
«»WB5 2<fc3K»«Bi i i^cneo^Mr^gt^ 

A (A 1 ) *Mfcdf<E>$* 9 hx-^^>^Dj(B^ 
«tt»CC <fc 0 JMtU COSfi^BtH 5 2 20 
(HC I ) , 7kM<t-f h V^A (NaOH) 

nwii'jA (koh) «c^<D«iR*flai*r*wi»*-r 

[0 09 3] ±iBHJB©»j8r». 1 

fflc^cfc^tcL/*ctJ;li 0 combat, j&W&tivX 
[0 094] $/c, ±E*Jt©««rtt, ytrniZfr (« 30 

MBlla, lib) ^Tfe^&Sg 1 1 <DdUB£f*CcRtt 
[0095] 

BLbKWUfeJ:9Ccl»3R3lia:i»UI»3R 

^2 4coi>rn^ i ?iK:g2tt©3e»jftS6iicc<fcn«, * 
rs^o^^»«ccii?»3nr^— soijtttaff 40 

[0 09 6] «f«C, «l*a8&C»U»*B2 4©^-rti 
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[0 09 7 ] *1t % W*3H2 5ttl»0»*3H6 1 <Dl»~r 

n^isociEi8©5(c»^B<DSi^ffitc<tti«, mi 

«c«jW6IW©**aJWK:ii*l/rWfc8*4 * 9 
[0 09 9] Sfc, »5R313 9tt^O»*3H6 1 (DOT 

ft** 1 3iecgatto*«»Klfi©Hjfi*ffi«: <£ * 2 
[oioo] «oc % ft*^4 8!att©3^&sa©«j§ 

^ffiK^fttf, m*<fcOW2<D***FJB*»flET* 
t«4£UT, BJUiOiSift, F. 

mm. T*v*mm. m*^? 4>wn*itvz&ttx 
4. 

[OlOllSfe M«3I5 2 8BtKDj£Wa»OE<DHXc 
Office J: titt. XVRRK)^&< ^^HMOMMBO 

[0102]*^ ts*^5 3ieig©7^ig^a<DiSi§ 

Office J: titf, 5aW«cWS©»at©«MffitW-r*J!lD 

^x*^»nis u r jt»«w«:» A*r ^ c <t «c <t o 
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[ o i o 3 1 sfc. tmms 4zm<D%m&$i&<Dm& 
ftfc$sm*$FEg u r jfc^nottMB t ? z> J: 5 ec o fc 

[0104] W*S6 0i2tt©*ai««a«CJ:ti 

— J: O'l&StelSS i 9* 2 CDSS <fc <DB CC/M5ET £ 

(cScSEK BffiT -5 c <b #r £ z> „ 

[B2 ] i <Dmm<Dj&mc%hftmmmm.<o 

[03 3 B2K»<«JirXS*»9Br*A:«e)©tt«Br 

Mo 

[B4] B3CCtt<»jfiXg«:ttlB-rS/c«>©»»Br 20 

[B5] (A) «B4CCtt<HJgXS*tteHr&A:«E>© 
-SHBWrU/c»taBr*0, (B) » (A) ©XB-X 
BJfiJcftofcWBBr**. 

[B6] B5CCtft<«JSXS*KWSyfctf>©KffiB-C 
[B7] B6CCtt<«jrcg*tt9B-r*A:i3e)©KfflBr 

[B8] (A) «B7CC«<HjgXg*»Wr^«)<D 
— §BffiKU/c$4m0T&9, (B) » (A) OVIIIB- 30 
VEllBatCfS-o/cBrffiHr**. 

[B9] (A) «B8 6Ctt<»fiXg«rltt98 , r^fc«)(D 
—a5B»Royt»«Br*0, (B> » (A) CDIXB-IX 
BfiCC»ofc»rffiBr*S. 

[Bio] l ©HJfi©JBJ8«:*5i>rffli^x 

[011] (A) «B9tC«<«JSXg€rttlHrSfe«> 

<D—$mm utc$mwv& ( b > « < a ) ©xib - 
xiBlgtca^/cKffiBr^^o 40 

[B121B1 l«c*l<i«tXg«:tt98-r5fc«e)©Kffi 

[■is] ttmtt2nmtojmK**$mmm 

[B141B1 SCCtKKJSXg^rKWr^fcA©— SB 
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[Bi 5] bi 4icm<m&j:mz$iW'?z>tcit><D--$i 

[Bl 6 3 BI 5(C^<^@Xg^5»WT^/c*(D-gI5 

[Bl 7 ] Bl 6 «Ctt<»JSXg«:»?at- 

[Bl 8] Bl 7^gS<i33&Xg^ltt?g-r^/c«?)CO-a5 

[B19] Bl 8K*<«JfcCg*tt9B-r*fc«>©— » 

[B2 0] Bl 9(ctt<HJSXg*MWr-SA:«)©— « 

[02 1 ] *^©S3©||3SS<D^ffi^^3e««8a 
©-«fiXg£»W* *fcfc®Kffi0r * & o 
[B2 2] B2 lCC«<«JfiXg%ttWr*fe«K>fl!)Bfffl 

Br*6 0 

[B2 3] B2 2CC«<«JSXg«:»Wr-S^2«)©»fffi 

0- C£>& o 

[B2 4] ^^(D»4CDlltk(D}|$fll(C««j^a»K 
©-«^Xg£»WT SfcfcOKBBr & £ o 
[B2 5] B2 4CC«<KJSXg*Bi|H-r*?t«>©»rffi 

[B2 6] B2 5k:«l<BUg*HfR a r«^a)IKB 

[02 7] B2 6(c«<KJSXg*BiWr-5A:«>©WrB 

[B2 8] &mwm5<Dmm<DBmimzftm$mm: 
(o-mmumzmi'? 5/cfe<D»T®Br * £ . 

[B2 9] B2 8tc«<»JSXg4Biwr^^«&©»rffl 
0T<fc£ o 

[B3 0] B2 9JC3K<SSSXg^iftWT-S/c«)<D»T® 
B"C*^ 0 

[03 1 3 *ftw<Dm6om&<D&mfcmzym&m& 

©»SE*anKBBt?*4. 

[03 2] ^*cD^^gO-^W^r«T»TMBr 
M. 

[f£#<Dgy»3 

1- --il»«WL 2-£Jii5i®3fi, 3-««Efll 4 

6 11. 11' •••3t3»«8g, 1 1 

a, 1 lb-ffim 2 1 2 5. 3 5-1 
C*?:t\ 3 1-jWBR^ 5 1-aTOMR % 5 2-i 
foftMm. 5 3-±»^7vKfl" 5 4-371, 5 5 
-T8B*5*F», 5 8-7* h U^* hJS, 91, 9 
T -f»J8SJf* 9 2-236R BP-^>^ L -7fc, 
LB-U-if3fc 
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